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(57 > motor 00) for a powe, ^f^J^^^^ 

„M,torlH«ly(lOA)andasubstrate(40)isfo^ 

™7 of me motor body ( 1 0 A) on the substrate mouW ^^^^^llr^^ZT)^^^^^ 
shaft (11) is effectively dissipated. A pigtail line (36) from a brush » ~« \™ ; ^ foe output shaft (11) and a worm 

^ (installed inside a worm sufc ^90) to nte *e ^ fa phase wlth fl* poles of a 
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2 0 1 vmrnm. * p u 2 0 7 *-cmsm www* 

2 0 i*.«Rf art-man 2 1 os, **2 o 5®a*w«L2 o 
4cW*«»*imu «Kr-*2 o 2 ems 1 iK*»vt«2 1 2 

? 2 0 l^bOTv-X 
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|B*tt2 1 OftHOn 5 *.*-9 ^ 1 ^mtZ?y->2 1 6 
MMttfe®X^-+2 1 8CS»*ftTl^. 1 6 i*S2 0 SOUR 

nxi^s. 

mom*-? 2 o i iic®.t?K*fsEsn*^ caxmscii, area 

*ffi2 0 5±X»B8**sE-r5aa®FET2 0 6!i, BIS 
M«**.b. 1 6®S««fc%W*»2 1 OffiMCBBSh*® 

*asx-fc*. ;n^FET2 06tt»t*t<< ie >»®»«as 

<DKRttM£ttS^ Cfflffi*<OfltitXli, FET2 0 6<WHW-*MHB* 
#2 1 OfiWam*-*- 2 0 1 ******* 0 4 FET 
2 0 6fciCftti*«2 1 0*&ffl«*»*tt**2 0 5*a**l»®*U**^. 
= fct^*«y-X**2 0 2fciCF*(g2 0 B«MSWOW>T* 

5£ »AWMUati. FET2 0 6fcJ:tffflA«2 1 0*&Otttt£ 

lie, i«>ie*i>«m4. iw*-*** 1 9 ®** 2 0 5 

Sffi2 0 BW»ftWt«NMMS. 1 6*«.SiU< 

5i;yf .*t2 1 9li*K2 0 5CB«H»3naJ:5C*^*^ C ® 

Ssi;i»)*«2 0 SfflBK'**- 

frS„ iffl«£*©*i6Xli, 2 0 l®m**2 1 ot±. at 
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«2 0 SWUM*****-**** 0 SOT*C«MHl/C, W2 1 1C 
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r^xmm^m^tmt^x^r^x^ox. c: ©»*»*** * 

y^x^©^*^^ 

Kt«R»»r»»*n*E CU U - K****, mU7? ^^KCfWr U - K 

«ffi^V«;-Ki:ECU«j-Ktt3f5e©tt»««tt©H 
ECU«;-KB©^>^*<»^TU*ofci:UTt>. «tt©H£/<*KJ: 



WO 99/16654 



PCT/JP97/03513 



5 

ir-ftKdlfe-f 3^9 irfijiB h;u^ >; ~ y * i au^m^ftt*? ^ eJf BuietU^^ i:^- 

m&tzttb^ cot*? y s y^©^aaii=iuSEtti*ttnjsi:i8:ite>tifc 

rr S a t 1 -^ ©««[©«« ittffi*^^Tmia$tiSifE««i»:PI»©X y y 

h tuts h;i^ y ^ y ^©«3&cEsa!*tiifrEtttA«©iiWEic#9 Miax y y 

y y h©ttE£ft©*-f 5 >^{r^o^TffEI8I&*-^W^©^mat©m 

»k ^-^©aiAh^^©^^^^©^ t-£fr5«»*-*#ti^©isi&© 

W©^I«IT, ^-*©ffl:fr h;l^*l6-;£©$5£Ufct>©<hT£ 

So 

£fc^ #ISy1H\ if£fcffl^attfirE*^&«r£ h^t y $ y**fc&^£^ 

*fpjjii, fiie y ^ y^©M»iijE^iEMj{C3S#-r§ia 
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^ Bute Yfr? y $ y ^©«^cies9:snijrgEiatett©®*ciw^^ itiExu * n 
&j§££iiteffl;fria©iHi^ 

©X'J •y^J^tT9i^{-bTl^ 0 cn^ctoT. ffi:fttt£@£M©lel£& 
©Jfcttiz J: 5 ;tit>OX »J £ £ £ t>KU m*#©|al^»' 

EI»©lBlfeif[«t 0**C^JC{i«iit-^^©ttl&fHib6<^*a^TX »; y 
7#&fcT^5<fc*H*rU Eie**©®fi»*<WA«fc©IBl<BttJ:*) fe^l^t: 

3©T\ x'J y-f<0WM\^^xhMm\z^Mir^z.t1^X'^ho 
$fz. *Wm. llfflSnfc«rEffi*l*©lBl<B8K^E®fe**©@IB^J; 

©&??# &m ^n^i«^aj^iiii©ii«iis i «rE@te«©ia«eait*<-Hs bfc <t 

#{r(i|tffB«I&^-^*^©««^«fiif$-«i:^J;9{rUT^-6o CtlCJ: 
oT. «tt*-^*#^©^&«i(E©«!HTai**t@^©X'J y^j&ufefcfc 

mwvmm&^z. tire**. 

ffi££«£2tt©»«fr&«J5acU 2«c©36«©-^*!I!i€k»*©jSi^ 
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smbji. *i6iw©m» ; &-^©a«^*^-rHr*So 

m 5 ma, *SM8©*IN--*©:3** ^^©/<y f- 'J -^©BrffiK bfc 

f&6Btes *^©mSi^-^©7'7->"J- K^-TETfe'&o 
£7Bli> *36«W©«» ; &-^©Wfaa*^rBT*S. 
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«©»#&£*^ @T ^ 0 - ™ *x 

*i sbi*. ^o«fl)«w=^*«^^ 0W *^ HT * ° 

ftl 6B». ^WOlfcffl^^*"*-^ 0 "* 31 ^'* 
«1 TBI*. 4^0»«^l^*^*- A ^" X *^^ nC ** 



WO 99/16654 



9 



PCT/JP97/03513 



w§Mf©*fl* .to** * vca**»£ u ^ ©*- * 

*i^-x2 2±*»***i*. *6UKMthtf, *-^*iWMr- 

X2 10T»^Wt MB*-* 2 2iS5«2 2A^tl, 
£®**»2 2 A©B#fcfc*3nfcSB*2 2B^ *-**#B*-*2 IT 
SS©7 7 > 2 1 A b#**> V 2 4 T***;U MS**** ^CiO, *-^* 
^-X2lT^*»J^-X2 2^$tl^o 
2 2©T«»Ctt. ^-^^ CTB*-X> 9 0©JJSM******U 

X2 iT*rtSi««il^2 2©«^»2 2 Afc©BCttOU >f 6 

*-**{*«*-x2lKitt, B*3*i*HB* a-*S*&**W*- 
0 A#iR*3*U £©*»*-***! 0A©tB;M*l l#T*Kfctf 

2 3«ta*s±*t>^ -©awoR5ft»t»2 3icwt&nfc*S2 si^v 
T*»*tra*. *»wc», ;:©M4o^fttt ******* 
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i^&©»». as««»)ft»j»2 3*»oT»*wca*<sns 

^©*K«»)(tit»2 stt. i o©«*-**#i o ah tats 
4 omtzmTzziKwm*-** 2©rt*^fc*>fc*src&^ *©t 

j&4 l:fc.i:tfffl»IIIJ»4 2jWfi*&**rO**o 

«®i^4 Hi, /<,f'J-4 4i«IW*»l OAt0ni:^tl^ 
41S0FET (f^h^-^^) 4 3******U Ctlt>©FET4 3 

6 1 JsiCfU I/- 4 5^Utit-^*l OA^^tl^t^^X 

«»stu cowftrnttiwio^s^^-r*****-^**! o a© 

flj«&4 2ii»@»4 1**1*11- **>©-<?> il»l®^FET4 3 
©X>f y ^>^*HIH«IW* K5K'<4 6 C© K7>T/<4 6*»«C 
PU4 7^b«^ 0 C©CPU4 7Cli, b/W*^7^©A*b 
^BfWn, C PU 4 7#£©A* h***WOTK:*-^T 

>f/<4 e^it^f, msi*-* i o©ffi* («»tt*^©Ti/x h#) # 

ttib\ CPU4 7IZI±. 5g3eYfc«4 8*^bT/<yx'J-4 4^©«ffi*< 
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m*-? i o©@iE$&iftffi£-Jt#7>f- k/<„? $nx^5o cpu 

3*ft*-**iA;fr£ft> 3t>{r N #S^-^^^nfcE 2 PROM (E 
lectrical Erasable Programable Read 
Only Memory) 

(C©»^JT(i4^) ©FET4 3, >x >^ 5 6$<D(el&$ 

tl> C©^5 8±(C'J 1/-4 5^^b>nri^o tt\15 8iili4 0t(D 
Partes 9/&WA£*lTt^£o 
td^T. Cl©J:9ir£1K4 OK^Sft^M©?^ FET43(±#(r5l 

HI 1©$I&^2 5^W0^TO2 3T'»f-5J;9{rUT(.^©T> 

F E T 4 3 £<Z>j^#&|l»Kfrfeft5 ct 9 Kft oTVSo 

A'yf »; 6 1 ^ow^'SM^tiksmm-^ * 7 h 6 2 ^ 

«4 0©|e]&/^->£g£S£*l3 o h 6 2ti. £««Kr-X 

2 2©ffliJffi«iiLT@^$tL/cRM^©^ttX'J-^6 3F*9JI, X:Ny7'J 
>^6 4£^UT@J£$*iSo **»\ X»J-76 3i36filH^-X2 2 ioiffltr 
liO'J 5)6^ X'J-76 3<fcffi*JSfiP->*"7 h6 6 ^©^{CJiO 'j 
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6*, in^mn. *-3r*-x2ort©B**«nw»*M«^*- 

^a^«?M«t5ci«^. ;nc«. ******** 
7 iAtt««4 0©iaiS^->»^»/^^ ;5n * 0 d©^- 

y,-9 7 2 *«RB*-X 2 2 *©BfcttO -J >^7 3#****U 

*K«e)#it»2 3©jj?Ttt. warn 1 ^^m^m.^- 

fflWVh*****^ W*« '> U - K 2 7**»*ftTl*. ^ * » - 
K2 7tt. *6BKt>*T.«^ ^^W»2Bt, ^ 55 « 28 
U - K« 2 9 d© U - K« 2 9 »«4 0 * 

nm-rztt^ «4o^Tzr«cfW«t©Ecu.j-K7 5 c»2 

«tOH«'<*7 6-C«Jh*n5. d©^!- 75*3 3. ^VU-K2 7 
* E C U U - K7 5 «M,T. - 5 3 5 **R4 0 ©S»Bft4 1 

W 75 * .J - K 2 7 * E C U » - F 7 5 ttM*©B*<* 7 6 

TfcjLSftTl*©^ Hifr*-* 1 0»K««^5/U- K2 7 tEC 
U U - K7 5 t©W^^«lttbt -,T*» HSf<* 7 6 **l/T7 
5 ij - K 2 7 £ E C U U - K 7 5 H©*aii«l#3ft8ttSo 

^5/M»2 8|Ctt-»©B^t3 0*^**nx 7 7>"J-K27 



WO 99/16654 



13 



PCT/JP97/03513 



3 5«=3< 3 4 Cfc-,T*W*U ^^35 

*. C«WMK t'^-^360^5->U-K27-fflBSIi, U-K 
2 7 ©79 ->RBS5 2 8 CD tf^-lMMM* 3 T <» 6 H#».) -® S S- 

SK4 0*«atfcW*«l lit. *,-^-«0 W I^MW 

a#a»wr»KS*s*u i»,ti*»w**«>**i*"*- ****** 

= O h U 5 ,t 8 0 li, XHW * - A 9 2 A*<*lSShfc* * - A« 9 
2K«M-*. C^*-A»9 2«. «,,-A«-X9 0K**0ST*» 

*iCa*+5« ttJs- WS9 JU. J£»3t» 

bWn ^8 0 1*. mK®T- % 8 1 ±«0? 5 8 2 iT«S 
>5,f«B8**U i«S^^S8 2tim»*-*10O!K*»l 1«C 
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<D±M * 5 * f-tt 8 2 *</ <* 8 4 C J: TT« ^-yffi8 3 « Ctf* 3 ftT I * 

Ji*fl*7y*-fi8 2£T«*7yf-ffi8 3 (-r/i^^WAttl 
-A#9 2> W*<*1 l«*-A#9 2|H©ea^*«i«0»*« 

^TTfcSllSli. T**5vf-«8 3CHKSnfc«W»tt8 5a«7yf 
«8 2B©WWlCJ:oT-#lw@«61-* 0 dtifctfl/C, 1 
AN 9 2B©Mh^^*^©R*«*aW.fc»^Ctt> T**5***8 3 
CHa*tlfc»»aWt8 5i:±ll^5?rf-«8 2*«»*Ci»rJ:*), 1 
<h^*-A$ili9 2 ^©-HHIl&WtfMu l OKiiftWM^-^ 

=» ^ 3 5 om. (^mmmTiti 2«> £^-*©xu ? h 1 
x-j-yMoi o&wmx. £zm%x.<t%m-r*H al l icio 

2#«W3*lS (H9#»). d©HALLIC102|*. £«4 0©£»1 
0 3CRtt*. ZtlK**). HALL I C 1 0 2 tt^ft^EltPrc. h** 

^-*3 5K«*l/C*'K n;af-^5©@S (ffl#Nl 1©H» K 

#^t. n^r-^3 5^^-rsmt!c©s^±"C'©iia^stTfi i <o - 

©»fr. JH7H©«Bir«B»T*UfcJ:-5»wy7S/3 3#2o©MK:*fc*< 
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1 0 0© 2 & B © ?7 7 C^tl mi&t-^l 0 A^©ffi^mSE©fl 
-7j> mi O0©4g@or5 7{r^t-J;9Jw. >; ~ y * 8 o©«© 

X'J y M 0 1 ©#&£><> C©HALL I C 1 0 2©ft|7J©^i& £ 
LTJSJBWlwfcfflSftSo £C5T\ d© 'J;y^8 0OXD y 

aJaf-i'a 5 ©Ii0Ef t^^otl^fflTs d©X'J y Kftfi©& 
ffl©*>r S ±*E©m»- : e-^ l 0©tB* h;^©n^>^©^^ ~ >^ 
t-St«. Lfc*«o^ mislCM 2fcU $1 0B©3®B©^7tr^-rj: 

i o©ffi* h^^©3^>rOT{c^ufcM^»^w-ra«t9^ 

So 
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n®*-? i o©{Hanu»4 2{rA*$n> miiibm 2{±^©aa h;i^©& 
ttiijtct^oT«®^-^ i o A^©&&m$ft©fNMS (^-^ji^-mSE) * 

*»HTtt. d©J:^ttW»il»4 Us«kCf*»0»4 2**HEU:»R4 0 

i o©/j^kfc«ka t W^©^®tt©f6]-ti'^^>tiTi^o 

h 5>^X*) 4 3fr&«JS3n"TV3#x d*lt>©FET4 3{iX^ -yf->^ 

una***. ufc#oT. cn&oi*±^«fttawi*y»-e*5K * 

^Tti> FET4 3fc«kO c WA*il lfr&©$a*M±- £fiPfc9fttt8P2 3£ffi 
mt>tl^ 1§M*-?*&1 0 A©#S2 5£$8l>Tfc!K £*:*£**©» 

i>tm (Wttf7;t>s-*^> T»**nxi^©*c, ia*«*©»^Ju fe 

T4 3^7'>3 3©£g (f«*>^W**l l©ifi«) JwBS^U/cibTfes 
S&4 0 iiC ©tti** 1 1 ^©F E T 4 3 ©E«fit»:*5^Tfe»S»f) ft»t 
g|$2 3££ttl/Cfc*K FET4 3fr&©&l±£^(3ftttSi2 3£i§oTXA 

aoT»*WCtt*3ft*o -©J^fcx *WWTtt, FBT4 3©M<fc*R 
1 ©ftf^ttffitt^lwfii^tiio 
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6 0/7 * 3 3 «K©H*tt. y 7 5/ U - K 2 7 © h? ^-;l*H5£ti« 3 7 ^ 
©gSTCttSfU C©££©ff&i7^>i3:®iSB2 8ICj£l^iStt*ffi^^7>' 

fc*>\ ::©7*7*>'J-K2 7tt£*4 0^t>ffic;SECU'J-K7 5^>y 
ftttSti*©"?****. 75 ->U- K2 7tt-/7 5/SW*2 8irj£l^ii«*» 

J: 7 5 •> 0 - K 2 7 £ E C U V - K 7 5 H©'* >^tttt*«*ttT 
L£-?fc£ U"t&> 7*7 -> 'J — F2 7 <hE C U U — K7 5 tli»«tt©H«/<* 

7 6 £ J: 5 HESftTl ^&©T\ 7 '5 •> 'J - K 2 7 t E C U U - K 7 5 R©*ft 

1 0AI±, £«JR!)tttt8B2 3©±^{C$AS2 
TfM***l*»i:*oTl^©"C, W*-* 1 0 A©#flcT©»»ttK»J±W 

h;U^ >J iy? 8 0^t>W/c^*^©^^J«kT^x 

Sfc, C©J:-5«-^^- X2 0ftlCiR»Ufch^U ~ >y*8 0©*— X 
8 1 «©X 'J^MOl^ 3 ^ i-r-* 3 5 ©miS£|!3f^oftffl££fr-tir 
TffifiU 'J S OfJ^rii^OX'j y h 1 0 1 ©#!&£& {±}f£H 

ALL I C 1 0 2£2&R4 O^&tfffiir KE* tTl^OT. HALL 1 
C 1 0 2©X'J v M 0 l©*^*^ ^ y/i^JtBUT. t-^ftHHBfcfcttrjE 
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£ ©£*WTtt. M,* US * * 8 0 ** 2 BL * 7 El tttirrm* fcEK 
2£©X'J y^Wfi^W-Ti-i:**^*- 

11,:, (c©«^KittT«cK«*nfc) ±«*5*f*8 2tf**-A*9 

«8 2-rtt^*-A«»2t-#»ria»r*- a** 1 

^asti-o^**©*^ > 1 1 1 ©tt«*W*fT5 H AL L I C I 1 2*< 
mttlZ. tt*\ ^©HALL I C 1 1 21*. 0 ©ESSP 1 1 3 KM 

tttt&tu Bttx»©is«3&<Bt»*iTir^o 

*UT. HALL I C 1 0 2i:i<k*X'J y M 0 l*»«kt;i 1 2C«fc*X75 

>r>i 1 1 <Dmmrm®mm.fr wen* mm** 1 

l©iM53fc&<*ffl3tiS. tt*»\ i©«^Jwrt«>*-A*9 2*5J:c;ffl*«fcl 1 

©Eitt^^nenttws^tf*^^***'^- x u y m o i tx^^ 

*-A<*9 2©B«J:»>**l^Ktt«to*--* 1 0^©ttfcW#**a 
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fi&KT^ZkmmtiZo :©J:?4*i(fi:^^ M4 0®WiK 
d©J:5Kl/attfJ*l 1 t«>*-^»8 2©@fi»©£*<£&*^ fifr£©& 

*xh*to*m*fi**Mo •tztmmmmt. mm*-? i o^©»«»fc 

nvim*-? i o^©«i^****-**«fc5fc-rs (/«7-7»r«ffl) o 

*iiM^T(^^-^>Mtrfe^T«af^-^ i o^©«m^o 

AtT'M^^-tirfc^ ^©^©Jft/J^itt*©^*^-^**™^*^- m 

i/3|[;iSUU^o 

^©HM^JT'(i> *2H©£*«fc*tt*** 4 2*JC0*«1 4 OA, 

1 4 0B3^&tt*2ftfflR«BStbfc*>©^**- Cft£©2&2«©-9«& 
1 4 0 Ali. ^(iT;l/^-^A#©|^fe»©^^M^^«$nSi:<hi 
^1 4Bk *1 5Bi:#tJ:^i:, «©FET4 S^fr&ttSW&EKM 
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immmnz* mmmmmm®Thz&m 4 obi*, mm 

CPU4 7x 3>f>t5 6*i^l*n5. CPU4 7ir 

BftUTfl«*>lM 4 2#*»>fttte>*U «R3E«©iWW<FET4 3©h7 
^x^^ 3 >MiS<«o/c^^{'{i. CPU4 7li'JI/-4 5^UT«» 

A &££ 1 4 0 B tomiXtX*-* 1 4 3 #3» J &*U *« 1 4 0 A. 14 

;©^i:»2feiil4 0A, HOBtU »*tt©*^FET4 3 
^tiiSfil 4 OA©**, *R1 4 OBJ:»)t>jmtt©«kl^tfT;U 

So 

© > j 7* 1 6 1 x 16 2*»fc««^-To B*3tt*J:9^ **-A4!iJ>r 

-x 9 o ^mn\mn-no y ■/ 1 e k i e 2 -c«»ra©«« 1 e 3 
mm-z>o *i/c\ c©^*-A«^-x9o*aw«^-x2 2T^K«t« 

•T * Cii. 1 6 3 rtfc*»©F E T 4 3 m»*M 

«*16 3>Mi©««16 4irE*$n*«IIP0*4 3tt. FET4 3 

«©«« 1 6 3 WMf**U F E T 4 3 ©X>f * * V^C^ J * 
ttfc, FET43^9^16K 1 6 2 
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o rats**©** **jn * t £ t> f — ©***a i/c*e 
mnz ecu'j- k u - K*«wa:^ •> 

5. iefm u s » ^©^H«a»w«*-^*^w** i ^ ,r@,Err 
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***** pwe >u * * i«EW*«**cfiwia«i«iwrr* * 
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$Efflm i ®{rE«©ms?^ 0, 7-xirT u >/&«©*»*-*<, 
>^*©*»*-*o 
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